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Summary
Introduction:  Knee  and  hip  arthroplasties  are  recognized  as  being  effective.  However,  subjects
with a  prosthetic  joint  rarely  report  returned  sensation  comparable  to  their  native  joint.
Hypothesis:  Joint  perception  by  patients  following  hip  joint  replacement  is  better  than  follow-
ing knee  replacement  and  in  both  cases  this  perception  is  directly  related  to  the  clinical  results
measured with  currently  validated  scores.
Patients  and  methods:  Patient  joint  perception  in  prosthetic  reconstruction  was  evaluated  in
347 patients,  46  who  underwent  unicompartmental  knee  arthroplasty  (UKA),  119  tricompart-
mental knee  arthroplasty  (TKA),  93  hip  resurfacing  (HR),  and  89  total  hip  arthroplasty  (THA).
The subjects’  joint  perception,  their  satisfaction,  and  the  WOMAC  clinical  score  were  recorded
and compared.
Results:  Joint  perception  was  signiﬁcantly  worse  for  knee  arthroplasties  (TKA  and  UKA)  com-
pared to  hip  arthroplasties  (THA  or  HR)  (P  <  0.001).  The  WOMAC  score  was  also  signiﬁcantly  less
favorable  for  knee  arthroplasties  than  for  hip  arthroplasties  (P  <  0.0001).  However,  there  was  no
signiﬁcant  difference  for  the  clinical  scores  between  TKA  and  UKA  as  well  as  between  HR  and
THA. Joint  perception  was  strongly  correlated  with  the  WOMAC  score  for  all  groups  (R2 =  0.951).
Discussion:  No  difference  was  found  after  more  conservative  surgeries  such  as  HR  or  UKA
compared  to  traditional  arthroplasty  procedures  (THA  or  TKA).  Demonstrating  inferior  results
in comparison  to  the  hip,  knee  arthroplasties  deserve  particular  attention  and  can  still  be
improved. The  assessment  of  joint  perception  used  in  this  study  can  be  considered  a  valuable
clinical tool  that  is  strongly  correlated  to  validated,  but  more  complex  to  apply,  clinical  scores.
Level of  evidence:  Level  III  pros
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ntroduction
otal  hip  arthroplasty  (THA)  and  total  knee  arthroplasty
TKA)  are  recognized  as  being  effective  procedures  in  terms
f  pain  relief  and  functional  improvement  [1—3]. These
nterventions  are  currently  in  full  expansion  given  the  aging
f  the  population  [1].  In  the  past  few  years,  interest  has
enewed  in  the  less  invasive  surgical  options  (preserving
one  stock)  such  as  hip  resurfacing  (HR)  [4]  and  unicom-
artmental  knee  arthroplasty  (UKA)  [5].  Even  though  the
ong-term  survival  of  this  type  of  surgery  remains  uncertain,
tudies  have  demonstrated  at  least  identical  improve-
ent  compared  to  conventional  arthroplasties  [4—9]. Many
tudies  have  assessed  patient  satisfaction  after  prosthetic
urgery,  but,  to  our  knowledge,  none  has  yet  analyzed
atients’  joint  perception  after  such  surgery.
In  this  perspective,  we  developed  a  questionnaire  evalu-
ting  patient  joint  perception  after  arthroplastic  surgery  to
etermine  whether  they  considered  this  joint  as  ‘‘natural’’
r  ‘‘artiﬁcial’’  and  whether  or  not  they  associated  it  with
 notion  of  functional  restriction.  This  questionnaire  was
dministered  to  a  group  of  patients  who  had  undergone  knee
urgery  (TKA  or  UKA)  or  hip  surgery  (THA  or  HR)  [10]. We
ought  to  compare  patients’  joint  perception  after  hip  or
nee  replacement.  The  working  hypothesis  postulated  that
oint  perception  in  the  hip  would  be  better  than  in  the  knee
nd  that  in  both  cases,  this  perception  was  directly  related
o  the  clinical  results  measured  with  validated  scores.
atients and methods
atients
rom  2003  to  2006,  patients  treated  with  knee  or  hip
rthroplasty  who  accepted  to  participate  in  a  study  that
valuated  perception  in  their  operated  joint  were  consecu-
ively  included  in  the  study.  This  study  was  accepted  by  our
nstitution’s  ethics  committee.  One  hundred  sixty-ﬁve  knees
46  UKAs  and  119  TKAs)  were  included.  To  compare  these
ata  with  the  data  of  the  patients  undergoing  hip  surgery,
e  used  a  series  of  182  hip  arthroplasties  (randomized
or  a  HR  [93  cases]  or  a  metal-on-metal  28-mm  total  hip
rosthesis  [89  cases])  with  2  years  minimum  follow-up
10]. The  descriptive  data  for  each  subgroup  in  clinical  and
emographical  terms  are  summarized  in  Table  1.  An  age
ifference  was  found  between  the  hip  group  (49.5  years)
nd  the  knee  group  (63.5  years)  (P  <  0.001).  Similarly,  there
t
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Table  1  Patient  descriptive  data  by  type  of  prosthesis.
Type  of  implant  UKA  (n  =  46)  TKA  (n  =  119)  P  UKA  versus  T
Mean  age  (years)  57.6  69.0  <  0.0001  
63.5 
Sex M 21  (46%)  46  (38%)  0.520  
F 25  (54%)  73  (61%)  
Side R 21  (45.7)  68  (57.1)  0.227  
L 25  (54.3)  50  (42)  
UKA: unicompartmental knee arthroplasty; TKA: total knee arthroplastM.  Collins  et  al.
as  a  difference  between  the  UKA  (57.6  years)  versus  the
KA  (69  years)  subgroups  (P  <  0.0001).
urgical  technique
ll  the  total  knee  prostheses  were  implanted  accord-
ng  to  the  manufacturer’s  recommendations,  via  a  medial
arapatellar arthrotomy  approach.  They  were  posterior-
tabilized  cemented  implants  (NexGen,  Zimmer,  Warsaw,  IN,
SA).  For  the  unicompartmental  knee  prostheses,  a  parap-
tellar  mini-arthrotomy  was  performed  (cemented  Accuris,
mith  and  Nephew,  Memphis,  TN,  USA).  All  the  hips  were
perated  via  a  posterolateral  approach.  The  HR  implan-
ation  technique  (Durom,  Zimmer)  has  been  described
lsewhere  [11]. The  THA  prostheses  comprised  a  CLS  stem
ombined  with  a  cementless  28-mm  metal-on-metal  cup
Alloﬁt  and  Metasul,  Zimmer).
linical  evaluation
o  assess  patient  joint  perception,  a  questionnaire  was
laborated.  The  patient  was  asked  to  respond  to  a  sim-
le  multiple-choice  question:  ‘‘How  do  you  perceive  your
perated  knee/hip?’’  The  possible  responses  were:
 like  a  native  or  natural  joint.
 like  an  artiﬁcial  joint  with  no  restriction.
 like  an  artiﬁcial  joint  with  minimal  restriction.
 like  an  artiﬁcial  joint  with  major  restriction.
 like  a  nonfunctional  joint.
Clinical  function  was  evaluated  using  the  Western  Ontario
nd  McMaster  Universities  Osteoarthritis  Index  (WOMAC)
12]  at  a  minimum  follow-up  of  1  year.  The  WOMAC  score
tratiﬁed  the  patients  into  three  subgroups  on  the  pain,  stiff-
ess,  and  function  items.  Each  subgroup  was  represented
y  the  sum  of  the  items,  a  high  score  indicating  mediocre
unction  or  a  high  pain  level.
tatistical  analysis
he  two  groups  were  compared  using  the  Student  t-test  and
he  chi-square  test  for  the  continuous  and  categorical  varia-
les,  respectively.  The  Anova  and  Fisher  tests  were  used
o  compare  the  groups  on  multiple  variables.  The  WOMAC
core  and  assessment  of  perception  were  analyzed  with  the
KA  HR  (n  =  93)  THA  (n  =  89)  P  HR  versus
THA
P  Hip  versus
knee
48.5  50.5  0.11
49.5  <  0.001
59  (63%)  60  (67%)  0.805  0.432
34  (36%)  29  (32%)
46  (49)  47  (53)  0.773  0.547
47  (51)  42  (47)
y; HR: hip resurfacing; THA: total hip arthroplasty.
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Table  2  Patient  joint  perception  by  type  of  implant.
Type  of  prosthesis
Perception UKA  (46)  TKA  (119)  P  HR  (93)a THA  (89)a P
Natural  joint  12  (26%)  24  (20%)  0,408  49  (53%)  52  (58%)  0.179
36 (22%)  101  (56%)  <  0.0001
Artiﬁcial with  no  limitations 11  (24%)  20  (17%)  0,374  19  (20%)  19  (21%)  1.0
31 (19%) 38  (21%) 0.687
Artiﬁcial with  minimal  limitations 15  (33%) 57  (48%) <0.0001 25  (27%) 17  (19%)  0.224
72 (44%) 42  (23%) <  0.0001
Artiﬁcial with  major  limitations  7  (15%)  17  (14%)  1.0  0  1  (1%)  0.238
24 (15%)  1  (0,6%)  <  0.0001
Nonfunctional  joint  1  (2%)  1  (1%)  0.481  0  0
2 (1%)  0  0.223
Overall  UKP  vs.  TKA  0.447  Overall  THA  vs.  HR  0.471
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HUKA: unicompartmental knee arthroplasty; TKA: total knee arthro
a Previously published comparison between THA and HR [10].
Anova  test.  The  continuous  variables  are  presented  with
their  mean  and  standard  deviation  (SD).  SPSSTM 15.0  soft-
ware  (SPSS  Inc.,  Chicago,  IL,  USA)  was  used.  The  degree  of
signiﬁcance  was  P  <  0.05.
Results
The  TKA  and  UKA  groups  were  compared  at  a  mean  follow-
up  of  35  months  (range,  12—49  months),  whereas  the  THA
and  HR  groups  were  compared  at  a  mean  follow-up  of  24
months  (range,  20—30  months).
Patients’  perception  of  their  operated  joint  was  differ-
ent  in  the  hip  and  knee  groups  (P  <  0.001,  Table  2).  In  the
knee  subgroup,  there  were  no  differences  between  TKA  and
the  UKA  (p  =  0.471).  More  than  half  (56%)  of  the  hip  group
patients  considered  their  joint  as  ‘‘natural’’  and  77%  experi-
enced  no  functional  restriction.  On  the  other  hand,  only  22%
and  41%,  respectively,  of  the  knee  group  patients  presented
these  results  (P  <  0.0001,  Table  2).  For  15%  (24/165)  of  the
patients  with  a  knee  prosthesis,  the  joint  seemed  ‘‘artiﬁcial
with  major  restriction.’’  The  same  result  in  the  hip  group
was  found  in  only  0.6%  (1/182)  of  the  cases  (P  <  0.0001,
Table  2).The  WOMAC  score  was  analyzed  in  the  four  subgroups
at  the  longest  follow-up  (Table  3).  There  was  a  signiﬁcant
difference  between  the  hip  and  knee  groups  (P  <  0.0001,
Fig.  1),  whereas  there  was  no  difference  between  the  TKA
p
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Table  3  WOMAC  score  by  type  of  implant.
Type  of  implant  N  Mean  WOMAC  Stan
UKA  44  20.4  17.5
TKA 119  24.2  19.7
HR 93  5.6  8.3
THA 89  8.2  11.2
UKA: unicompartmental knee arthroplasty; TKA: total knee arthropla
Western Ontario and McMaster Universities Arthritis Index [12].
a UKA versus TKA and HR versus THA.
b Hip versus knee replacements.y; HR: hip resurfacing; THA: total hip arthroplasty.
nd  UKA  groups  (P  =  0.263)  and  between  the  HR  and  THA
roups  (P  =  0.09).
Patient  perception  of  the  joint  was  strongly  correlated
ith  the  WOMAC  score  in  the  four  subgroups  (Pearson  cor-
elation  =  0.975,  R2 =  0.951;  Table  4  and  Fig.  2).
iscussion
he  success  of  hip  or  knee  arthroplasty  can  be  assessed  in
arious  ways  based  on  the  surgeon’s  or  patient’s  opinion  [3].
o  data  have  been  reported  in  the  literature  on  joint  percep-
ion  as  evaluated  by  the  patient.  We  believe  that  a  simple
uestion  on  how  the  patient  perceives  the  joint  is  a  highly
nstructive  response.  We  found  differences  in  terms  of  joint
erception  between  knee  and  hip  prostheses.  Indeed,  77%
f  the  patients  operated  on  their  hip  (THA  or  HR)  considered
heir  hip  to  have  no  functional  restriction,  whereas  only
1%  of  the  patients  operated  on  their  knee  (TKA  or  UKA)
P  <  0.0001)  felt  the  same  way.
There  are  several  limitations  to  this  study.  The  patient
roups  differed  in  terms  of  age.  In  addition,  for  the  knee
roup,  the  patients  were  not  randomized  for  TKA  or  UKA.
owever,  the  better  results  expected  for  the  UKA  group  com-
ared  to  the  TKA  group  were  not  conﬁrmed.  It  may  also  be
ossible  that  the  patients  in  the  hip  group  (THA  or  HR)  were
ore  active  than  the  patients  in  the  knee  group  (TKA  or
KA).  However,  the  main  question  of  this  study  on  patient
dard  deviation  of  the  mean  Pa Pb
 0.263
 <  0.0001
 0.09
sty; HR: hip resurfacing; THA: total hip arthroplasty; WOMAC:
278  M.  Collins  et  al.
Table  4  WOMAC  score  versus  patients’  joint  perception.
Patients’  perception N Mean  WOMAC  score Standard  deviation 95%  Conﬁdence  interval
Lower  Higher
Natural  joint 141  7.00  10.76  5.15  8.85
Artiﬁcial with  no  limitations  69  10.99  13.70  7.98  14.00
Artiﬁcial with  minimal  limitations  114  20.87  16.38  17.83  23.91
Artiﬁcial with  major  limitations 26 37.46  20.24  29.29  45.64
Nonfunctional  joint 2 53.50  0.71 47.15  59.85
Total 352 14.82  16.84  13.07  16.58
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SWOMAC: Western Ontario and McMaster Universities Arthritis Inde
oint  perception  was  designed  to  evaluate  the  degree  of
atient  satisfaction  (which  is  not  necessarily  correlated  with
ain,  mobility,  or  function).  Finally,  we  did  not  measure  the
eproducibility  of  the  perception  questionnaire  on  the  entire
opulation,  but  the  patients  who  had  undergone  THA  or  a
R  had  a  repeated  evaluation  of  this  perception  [10,13,14],
igure  1  Mean  Western  Ontario  and  McMaster  Universities
steoarthritis  Index  (WOMAC)  scores  according  to  the  arthro-
lasty  location  (hip  or  knee),  showing  a  signiﬁcant  difference
etween  the  hip  and  knee  groups  (P  <  0.0001,  Fig.  1).
igure  2  Mean  WOMAC  scores  and  conﬁdence  intervals
ccording  to  the  joint  perception  category.  Patient  perception
f the  joint  was  strongly  correlated  with  the  WOMAC  score  in
he four  subgroups  (Pearson  =  0.0975,  R2 =  0.951).
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hich  showed  no  variation  beyond  the  6th  postoperative
onth.
Several  studies  found  better  functional  scores  (WOMAC,
F-36,  etc.)  after  THA  compared  to  TKA  [15—18], notably
ecause  of  the  younger  age  of  the  patients  operated  for
heir  hip  [15,16]. It  also  seems  that,  whatever  the  location
f  the  arthroplasty,  the  preoperative  functional  level  pre-
onderantly  conditioned  the  level  after  surgery  [16]. Noble
t  al.  [19]  analyzed  patients’  activity  after  TKA  compared
 matched  healthy  subjects.  Even  though  40%  of  the  func-
ional  restriction  was  attributable  to  age,  arthroplasty  itself
ppeared  to  have  a  negative  inﬂuence,  which  suggests  the
mportance  of  improving  implant  design  and  surgical  tech-
ique  [19].
Pollard  et  al.  [6]  observed  a better  UCLA  and  EuroQol
ctivity  score  in  patients  with  a  HR  implant  compared  to
hose  with  a  THA.  This  was  conﬁrmed  by  Vail  et  al.  [20],
ho  also  found  better  range  of  joint  motion  in  the  HR  group.
imilarly,  Lavigne  et  al.  [13]  found  a  higher  level  of  sports
ctivity  in  the  HR  group  than  in  the  THA  group.  However,
election  bias  may  play  a  role  in  candidates  for  HR,  who
ften  have  a  higher  preoperative  activity  level  than  candi-
ates  for  a  THA  [4,6,20].
The  present  study  found  no  difference  in  joint  percep-
ion  between  the  HR  and  THA  groups.  This  is  reinforced  by
n  analysis  of  the  spatiotemporal  parameters  during  gait
nalysis  comparing  THA  with  HR  patients,  which  found  no
igniﬁcant  difference  [14]. In  the  end,  patient  selection  and
reoperative  activity  level  seem  to  play  a  determining  role
n  the  ﬁnal  functional  result.
Several  studies  have  reported  better  clinical  results  with
KA  compared  to  TKA  [7,21,22].  One  of  the  explanations
dvanced  is  better  proprioceptive  dynamics  observed  after
KA  [7].  A  study  comparing  UKA  and  TKA  found  that  54%
f  the  UKA  patients  felt  excellent  stability  climbing  stairs
ersus  only  15%  of  the  TKA  patients  [21]. This  is  probably
econdary  to  the  fact  that  UKA  allows  better  preservation  of
he  joint  kinematics  [22], low  perioperative  morbidity  [8],
ow  blood  loss,  and  rapid  recuperation  [5,8,21].
We  found  no  differences  for  the  WOMAC  score  between
he  UKA  and  TKA  groups.  This  was  conﬁrmed  by  Amin
t  al.  [9],  who  observed  no  difference  for  the  knee  cociety
core  and  joint  range  of  motion  in  two  paired  UKA  and  TKA
roups.  Return  to  sports  activities  seems  facilitated  after
mplantation  of  a  unicompartmental  knee  prosthesis  via
 minimally  invasive  approach  compared  to  a  total  knee
c
p
s
t
p
f
m
D
D
m
W
i
W
R
[
[
[Joint  perception  after  hip  or  knee  replacement  surgery  
prosthesis  [23]. However,  this  result  is  tempered  by  Wylde
et  al.  [24], who  found  no  difference  in  terms  of  sports
activities  between  their  TKA,  UKA,  THA,  and  HR  groups.
Ultimately,  even  though  it  seems  that  the  activity  level
and  the  ﬁnal  clinical  result  are  better  after  UKA  than  after
TKA  [7,21,22],  initial  patient  selection  bias  (as  for  HR)  may
explain  this  difference  [23].
One  of  the  most  interesting  results  of  the  present  study
is  the  correlation  established  between  patient  joint  percep-
tion  and  the  functional  scores,  identical  to  the  correlations
already  found  between  the  degree  of  satisfaction  and  SF-
36  and/or  Oxford  type  scores  [25]. Moreover,  in  light  of  our
results,  it  seems  that  function  is  a  vital  factor  in  joint  per-
ception.  On  the  other  hand,  although  the  surgical  technique
and  the  implants  are  different,  it  does  not  seem  that  these
factors  played  a  role  in  patients’  perception.  This  raises  the
question  of  knowing  whether  a  simple  questionnaire  such  as
the  one  established  in  the  present  study  would  be  sufﬁcient
to  assess  the  functional  result  of  an  arthroplasty.
The  rate  of  dissatisfaction  observed  after  arthroplasty  of
the  lower  limb  varied  from  8  to  30%  [26]  and  appeared  to
be  multifactorial  (residual  pain,  activity  limitation,  unreal-
istic  expectations  on  the  part  of  the  patients).  For  Gandhi
et  al.  [25,26],  the  satisfaction  rate  was  not  correlated  with
the  WOMAC  score.  In  contrast,  patients  presenting  a  high
preoperative  WOMAC  score,  poor  joint  range  of  motion  at
the  follow-up,  advanced  age,  and  a  high  preoperative  pain
rate  were  more  at  risk  of  developing  dissatisfaction  after
surgery  [25—28]. Conversely,  the  factors  of  arthroplasty  suc-
cess  were  age  under  60  years  at  surgery,  absence  of  residual
pain  and  functional  restriction,  and  similar  expectations
and  results  [29]. Patient  satisfaction  after  TKA  is  closely
related  to  patients’  expectations  and  not  to  their  level  of
activity  [30]. A  TKA  today  does  not  restore  perfect  knee
kinematics  and  some  daily  activities  may  be  limited  com-
pared  to  healthy  subjects  [19]. However,  it  is  interesting  to
observe  that  48.5%  of  dissatisﬁed  patients  after  TKA  are  cor-
related  with  prosthetic  problems,  but  that  in  51.5%  of  cases,
the  symptoms  are  not  related  to  the  surgical  site  itself  [27].
It  therefore  seems  vital  before  THA  to  evaluate  the  adjacent
joints  and/or  lumbar  problems  that  may  result  in  residual
dissatisfaction.  This  does  not  seem  to  be  necessary  in  hips,
for  which  the  satisfaction  rate  after  a  HR  is  more  than  95%  at
7  years  of  follow-up  [31]. It  therefore  seems  difﬁcult  to  con-
ﬁdently  isolate  a  predictive  factor  for  success  in  this  surgery
[28,32].  Proceeding  to  surgery  relatively  quickly  before  too
great  a  decline  in  function  develops  seems  to  be  associated
with  better  results  [33].
The ultimate  objective  of  an  arthroplasty  is  to  obtain  a
natural  joint  corresponding  to  item  one  of  our  questions.
Although  the  joint  may  seem  artiﬁcial,  this  does  not  neces-
sarily  mean  restriction  of  activities  (item  two  or  three).  We
believe  that  patients  classiﬁed  as  grades  1,  2,  or  3  can  be
considered  surgical  successes.  However,  the  onset  of  severe
restrictions  (grade  4)  or  the  presence  of  a  nonfunctional
joint  (grade  5)  are  both  failures.Conclusion
The  evaluation  of  joint  perception  used  in  this  study  can
be  considered  a  valuable  clinical  tool  because  it  is  strongly
[279
orrelated  to  validated  clinical  scores,  which  are  more  com-
lex  to  administer.  This  study  (perceptions  and  validated
cores)  found  no  advantage  after  HR  or  UKA  compared  to
raditional  surgery  (THA  or  TKA).  Compared  to  hip  arthro-
lasties,  knee  arthroplasties  deserve  greater  attention  and
urther  research  aiming  to  improve  their  results  so  as  to
ore  closely  imitate  the  physiological  joint.
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